INTRODUCTION
There have been significant advances in the treatment of superficial venous reflux in recent years, with endovenous modalities replacing traditional stripping operations in many countries. 1 However, the management of tortuous varicosities has remained largely unchanged for decades. Ambulatory phlebectomy (AP) using a vein hook to remove varicose veins through micro-incisions was pioneered by Robert Muller in 1956 . 2 This technique requires pre-operative marking and removal of the bulging varicose veins through micro-incisions.
This procedure has been practiced successfully for the past several decades. However, several limitations and complications have been recognised. Large patient body habitus can result in displacement of target veins away from the preoperative surface skin marking, once the patient is placed in horizontal position for the procedure. 3 This may result in an inability to exteriorise the varicosity or multiple hooking attempts leading to unintended local trauma. Cutaneous complications reported after AP include skin blisters, infections, keloids, and tattooing from the marking pen. Vascular complications include haematomas, severe bruising, post-operative haemorrhage, superficial thrombophlebitis, and deep vein thrombosis. Inadvertent hooking of a cutaneous nerve can result in severe pain and post-procedural neuralgia and potential transient sensory defect. 4e6 Although the goal of phlebectomy is complete removal, some varicose veins may be friable and difficult to excise completely, resulting in a suboptimal clinical outcome.
This technical note describes a refined sclerotherapy augmented phlebectomy technique (hereafter described as SAP) using duplex ultrasound guidance, tumescent anaesthesia, and augmentation with foam sclerotherapy.
SURGICAL TECHNIQUE
This procedure can be performed in an outpatient setting with local anaesthesia, but may also be used for procedures performed under general anaesthesia. Important considerations and steps of the procedure are described below.
Indications
Indications and selection for SAP are no different from those for traditional AP. The procedure may be offered to patients requiring isolated treatment of varicosities, or as an adjuvant treatment for patients undergoing ablation of truncal saphenous reflux. However, patients who have contraindications to sclerotherapy are ineligible.
Pre-operative procedure planning
Ultrasound is used to identify the pathological target veins and one to three access sites are identified 10 cm apart for 7 is injected into the vein and dispersed throughout the network of target varices using the ultrasound probe.
Local (tumescent) anaesthesia infiltration
Tumescence solution (a combination of normal saline, epinephrine, and bicarbonate as per local policy) is injected into the perivenous space under ultrasound guidance until the hyperechoic veins are surrounded by the tumescent solution.
DUS-guided micro-incision and "hooking"
No surface marking is required. Ideal access sites are localised using ultrasound and sterile gel. A #11 blade is used to make a small incision directly overlying the hyperechoic vein. The vein hook is then inserted into the incision. The "hooking" of the hyperechoic vein ( Fig. 1 ) and exteriorisation of the vein is clearly visualised under ultrasound and once the vein is exteriorised, the remainder of the procedure is similar to traditional AP. Each further step of incision and hooking the vein is done under ultrasound guidance, until the entire target vein (or as much as possible) is exteriorised. Bleeding and bruising is minimised by venous spasm induced by a combination of foam sclerosant injection and tumescent anaesthesia (containing epinephrine).
Adjunctive sclerotherapy
Smaller target veins are treated by ultrasound guided foam sclerotherapy in the same session.
Post-procedural care
Incisions may be covered with wound glue or steristrips, if needed. Primary suturing is not usually necessary as incisions are 1e3 mm and blood loss is minimal because of venospasm. A compression dressing or bandage is applied to include all the micro-incisions.
DISCUSSION
This technical paper describes the adjunctive use of foam sclerotherapy and ultrasound guidance to the traditional AP technique. The addition of sclerotherapy and DUS guidance provides several potential benefits. The foam sclerosant turns the veins hyperechoic making them easier to visualise under DUS and increases the precision of tumescence infusion (Figs. 2 and 3) . As the hyperechoic vein is clearly visualised on DUS, micro-incisions are placed accurately over target veins and hooking and exteriorisation of the varicose vein may be more effective. This may reduce the associated complications related to this trauma and the risk of inadvertent iatrogenic nerve injury, which may be significant and is a major cause of litigation after varicose vein interventions. 8, 9 Another potential benefit of the sclerosing agent is decreased blood loss and bruising, because of expulsion of blood and additional venospasm in the target veins. Any remaining vein segments that may not have been removed during phlebectomy are also sclerosed from the adjunctive sclerotherapy, optimizing Foam Sclerotherapy Augmented Phlebectomytreatment benefit. No increase was found in overall procedure times. It may be hypothesised that the additional time for administering sclerotherapy could be compensated for by more efficient exteriorisation of the target veins and quicker haemostasis. Despite past reports of complications, 5, 10, 11 contemporary phlebectomy is generally a safe procedure in experienced hands. The adjuvant techniques described in this note may offer a refinement to improve outcomes in some patients.
An incremental increase in deep vein thrombosis risk is a theoretical concern with the addition of foam sclerosant. However, to minimise this risk, low volumes of low concentration sclerosant are used. The risk of bruising and haematoma is likely to be reduced using this technique compared with conventional phlebectomy, potentially leading to improved recovery and quicker return to normal activity.
In conclusion, it is proposed that addition of foam sclerotherapy, tumescent anaesthesia, and duplex ultrasound guidance to traditional phlebectomy may provide additional benefits of increased precision, reduced complications, and quicker recovery. Larger studies are warranted to confirm or refute this statement and to assess long-term outcomes.
